Pleasantness
The subjects received concentrated orange juice diluted according to the manufacturer's guidance by adding 100 mL juice to 300 mL water. Five concentration levels of sucrose (1, 3, 5, 7 , and 9% w/w) were prepared based on results of extensive pretests. The subjects received 20 mL of each concentration (MEILGAARD; CIVILLE; CARR, 1999) at 8 °C.
To determine the pleasantness of salt and fat, mashed potato was prepared according to the manufacturer's directions by adding 50 g of instant dry potato to 250 mL boiling water and 200 mL skim milk. Five concentration levels of salt (0, 0.5, 1.0, 1.5, and 2.0% w/w) and five concentrations of margarine (0, 1.3, 2.6, 3.9, and 5.2% w/w) were prepared, also based on results of pretests. The samples were prepared on the same day of the test. The mashed potato was offered in quantities of 30 g at a temperature of 45 °C (MELA; SACCHETTI, 1991; MEILGAARD; CIVILLE; CARR, 1999) . The order of presentation of the different concentrations was random ensuring that neither of the extremes was presented first (JONG; GRAAF; VAN STAVEREN, 1996) . All samples were offered in white odorless plastic cups, coded with randomly chosen three-digit numbers. The subjects rinsed out their mouth with tap water between stimuli. The tests were performed under white light.
Orange juice and mashed potato were chosen because these types of food are familiar to the population, and both are convenient vehicles to manipulate the intensity of several attributes.
The individuals were instructed to rate pleasantness on a seven-point category scale (1 = dislike extremely, 4 = neither like nor dislike, 7 = like extremely) (MEILGAARD; CIVILLE; CARR, 1999).
Sensory analysis was carried out in the morning with an interval of at least 2 hours between the last meal and the test (MEILGAARD; CIVILLE; CARR, 1999).
The tests were performed at the Laboratory of Sensory Analysis of the Public Health College -USP.
Statistical analysis
The Statistical Package for the Social Sciences (version 17.0 for Windows, 2008, SPSS Inc, Chicago, IL) was used for all data analyses.
The results were presented as frequency, mean, standard deviation, and minimum and maximum values.
Comparisons of the means of anthropometric variables and gender among the three taster groups were performed using the Kruskal-Wallis test. The Student-Newman-Keuls test was used to determine group differences in mean ratings.
Nonparametric analyses of repeated ordinal categorical data were performed to verify the relationship between PROP taster status and pleasantness (SINGER; POLETO; ROSA, 2004) . A value of p < 0.05 was used as criterion for statistical significance.
Materials and methods

Subjects
Volunteers from the Public Health College -USP (University of São Paulo) and Health Center Geraldo Horacio de Paula Souza, located in São Paulo, Brazil were recruited via Internet. Individuals younger than 20 years or over 60 years, pregnant women, those with food allergies or colds, and those using medicines that alter sensory perception were excluded.
The subjects were asked to state their age and gender.
BMI was calculated by dividing weight in kilograms by height in meters squared using reference values of the WHO (WORLD..., 2000) for classification. To measure weight, a Tanita ® digital balance with a capacity of 200 kg, accurate to 200 g, was used. The subjects were weighed in light clothing without shoes. To measure height, individuals stood erect with their arms alongside the body and heels, calves, hips, shoulders, and head against the wall with head positioned according to Frankfort's plan: eyes fixed on the horizontal plane parallel to the ground. The measurement was performed in duplicate, and the difference between values did not exceed 1.5 mm (GORDON; CHUMLEA; ROCHE, 1988) . A stadiometer accurate to 0.1 cm was used.
Taste stimuli
The method used for determining PROP taster status involved the use of one PROP concentration (0.32 mmol.L ). The PROP and NaCl solutions were prepared by dissolving PROP and NaCl in deionized water under heat and agitation, and then stored at 5 °C. Before testing, the solutions were brought to room temperature (TEPPER; CHRISTENSEN; CAO, 2001). Samples of 10 mL of PROP and NaCl were presented twice in white odorless plastic cups coded with randomly chosen threedigit numbers.
Rating scale
The subjects rated the intensity of each stimulus using the Labeled Magnitude Scale (LMS). The LMS is a semi-logarithmic scale of 100 mm which includes descriptors ranging from "weakly detectable" to "strongest imaginable", which rate the taste sensation created by the solutions presented. The participants were instructed to taste the solutions and rate them on the scale by comparing with the oral sensations of everyday life (food and beverages, hot, cold, spicy, toothpaste, medicines, etc.) (GREEN et al., 1996) .
Numerical scores were employed to classify individuals in relation to PROP taster status with the label descriptors of the LMS. Those who assigned a value of less than or equal to moderate were initially classified as non-tasters, whereas those who assigned values of greater than or equal to very strong were deemed super-tasters, while medium-tasters fell between these two limits. The cut-off points were confirmed with a confidence interval around the mean for each PROP taster status (TEPPER; CHRISTENSEN; CAO, 2001).
for super-tasters and 9 mm for non-tasters. The distribution of phenotypes found in the present study was also consistent with that reported in the literature showing that although the frequency of non-tasters varies according to race and ethnicity, approximately 30% of the Caucasian population have this characteristic (FOX, 1932; TEPPER, 2008) .
Anthropometric data
Age, weight, and BMI were similar across all groups. There were no statistically significant differences between age, weight, and body mass index in relation to PROP taster status or gender (p = 0.06), as can be seen in Table 3 .
The study was approved by the Research Ethics Committee of the Public Health College, USP (number 224/07). All subjects gave written informed consent.
Results and discussion
Subject characteristics
A total of 123 individuals, majority of women (76%), aged between 20 and 30 years participated in the study (Table 1) .
PROP taster status
A total of 72% of individuals had some degree of sensitivity, with the majority being super-tasters (45%) and 28% nontasters, as shown in Table 2 . Figure 1 shows the classification of individuals by level of sensitivity to PROP. The upper limit of the confidence interval for non-tasters was 8.2 mm, approximately "weak" on the scale; the lower limit for the super-tasters was 70.9 mm, corresponding to "very strong", while medium-tasters fell between these values. Significant differences were found among the three groups (p < 0.01).
The LMS scale used in this study has a finite upper limit and provides individuals, especially super-tasters, with greater freedom of expression. Labeled scales allow better discrimination of levels of sensitivity (ESSICK et al., 2003; KIRKMEYER; TEPPER, 2003; PRESCOTT; BARTOSHUK; PRUTKIN, 2004) .
The cutoff points found for classifying PROP taster status in our sample were similar to those described in the literature. Goldstein, Daun and Tepper (2005) found values of 77 mm PROP on preference for sweets diminishes with increasing age (TEPPER, 2008) . According to Feeney (2011) , both age and gender modify the relation between PROP taster status and food preference and intakes.
Although lowest hedonic values were assigned by the three groups for the 9% sucrose concentration, there was greater rejection by non-tasters, as depicted in Figure 2 .
Regarding salt, non-tasters attributed the highest score (4.6) to the 1% concentration. Medium-and super-tasters preferred the 0.5% sample with a mean pleasantness of 4.8 and 5.2, respectively (Figure 3) . For the 1% concentration, lowest scores were given regardless of taster status.
Few studies have examined the relationship between sensitivity to PROP and pleasantness of salt and fat. The present study found no relationship between sensitivity to PROP and degree of liking of salt in mashed potatoes, in contrast to Pasquet et al. (2002) , who demonstrated that sensitivity to PROP was negatively associated with hedonic values for salt solutions. Hayes, Sullivan and Duffy (2010) verified that PROP supertasters consumed more sodium through food, as salt was more important to preference, both for its salty taste and masking of bitterness.
Studies associating sensitivity to PROP with anthropometric characteristics remain controversial. Drewnowski, Henderson and Cockroft (2007) , in studies investigating sensitivity to PROP in a population of women, verified no statistically significant difference in sensitivity for age, weight, or body mass index. Bajec and Pickering (2010) also found no association between PROP taster status and BMI in the adult population studied.
Although it is acknowledged, for unknown reasons, that super-tasting is more common among women (TEPPER, 2008) , the present study showed no association between sensitivity to PROP and gender. Drewnowski, Henderson and Cockroft (2001) found no association between body weight and taste responsiveness to PROP in the population of men and women studied. Goldstein, Daun and Tepper (2005) however, observed that BMI in nontaster women was 6.2 units higher than that in the super-tasters. Tepper and Nurse (1998) observed an inverse association between taste sensitivity to PROP and BMI in male college students, a pattern also verified in young women (KAMINSKI; HENDERSON; DREWNOWSKI, 2000) and young adults of both sexes (YACKINOUS; GUINARD, 2002).
Caratin (2004) evaluated children aged 7-10 years and found no association between sensitivity to PROP and nutritional status although most of the obese children were classified as non-tasters.
Pleasantness
There was no significant interaction effect between PROP taster status and concentration of sucrose (p = 0.12), salt (p = 0.42), and fat (p = 0.80); however, non-tasters preferred the 5% sugar orange juice assigning a mean pleasantness of 4.3, whereas medium-and super-tasters scored the 7% concentration with the highest values of 4.8 and 4.5, respectively, as shown in Figure 2 .
In this study, no association was observed between sensitivity to PROP and degree of liking for sucrose, salt, and fat in the preparations evaluated. The results of the pleasantness of orange juice were in line with those of several studies finding no significant associations between acceptance of sweetened beverages in adults and PROP responsiveness (TEPPER, 2008) . Taster children however, showed a greater preference for sugary drinks and candy than non-taster children (KELLER; TEPPER, 2004), a finding also observed by Mennella, Pepino and Reed (2005) , who noted a preference for solutions with higher concentrations of sucrose and also for cereals with higher sugar content by taster children. Studies suggest that the influence of Table 3 . Anthropometric data by PROP taster status (non tasters, medium tasters and super tasters). salad dressings with high fat content in a sample of non-taster university students. Another study evaluating mashed potatoes, chocolate, and potato chips found no differences between taster groups for fat consumption (YACKINOUS; GUINARD, 2001) . The reasons for the discrepancies in these results are unclear, but differences in methodology may be one explanation (TEPPER, 2008) . Preschool female non-tasters studied by Keller et al. (2002) assigned higher scores for the pleasantness of whole milk than those assigned by tasters, a finding not observed for boys. The same study observed a higher frequency of consumption of fats in vegetable oils and salad dressings for the non-taster girls.
Conclusions
PROP taster status was identified in the sample of Brazilian subjects evaluated. This study found no relationship between the level of sensitivity to PROP and age, sex, weight, BMI, and pleasantness.
Although the genetic markers may influence the degree of liking and consumption of certain foods, one must consider that the mechanisms influencing eating behavior in humans are complex and that psychological, social, and economic factors also play a key role in response to food. However, it is imperative that sensory response to foods be taken into account in nutrition education and intervention strategies.
It is important to consider that there are no studies for the Brazilian adult population regarding PROP taster status, which reinforces the need for further research in this area which may be of use to public health workers improving the understanding behind the factors that drive food choices.
With regard to fat, mean pleasantness responses for the non-tasters were highest for the 1.3% mashed potato (4.5), whereas medium-and super-tasters assigned the highest values to the 2.6% concentration (4.7 and 5.2, respectively), as shown in Figure 4 .
The most preferred samples were less clear considering the similarity of the three groups at all concentrations of 1.3% and above.
This study found no significant interaction effect between PROP taster status and concentration of fat in mashed potato. By contrast, Tepper and Nurse (1998) observed a preference for 
